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Tém tit

Curcuminoid 1a cic hoat chét dugc chiét xuét tir dugc liéu ngh¢ vang va dugc str dung rong rai trong nhiéu linh (' gom duoc
pham, thyc pham va my pham Tuy nhién, trén thi tru'orng 06 rét nhiéu mAu curcumin tong hqp hoéa hoc va ban véi gia rat thap so véi
curcuminoid c6 nguon goc i nhién. Nghién ciru nay xay du'ng phuong phap xdc dinh nguon gbc tu nhién - tong hqp cla cac mau
curcumin trén thj truong bang phuong phap phan tich dong vi phong xa "C két hop voi phan tich HPLC. Két qua cho thdy mau
curcuminoid tir tyr nhién c¢6 ham luqng curcumin I < 84,21% (so v6i tong curcumin 1, 11, 1IT), dong thoi c6 hoat do phong xa trong
khodng 13,68 - 13,92 dpm/gC; con mau curcumin tong hqp 6 ham lugng curcumin 11a 100% (so véi tong curcumin L, 11, IIT) va c6
hoat do phong xa thép < 5,38 dmp/gC. Két qua nay gm y mét phu'ong phap kiém soét x4c dinh ngudn gbc curcuminoid t nhién hay
tron 1An mAu tong hop, ciing nhu chét hrong cia céc san phim c6 chira curcumin.

Tir khéa: Curcuminoid tu nhién, Curcumin tong hop, Phén biét tw nhién - tong hop, Phdn tich dong vi phéng xa, Carbon-14.

Summary
Distinguishing Natural Curcuminoid and Synthetic Curcumin by Combination of '*C Carbon Isotope Analysis
and HPLC Analysis Methods

Curcuminoids, the major components of turmeric, are widely used as a traditional medicine and as food additive for their
unique aromatic and coloring properties. Curcuminoids extracted from turmeric compose of curcumin I, demethoxycurcumin
(curcumin II) and bisdemethoxycurcumin (curcumin III), but their quantity and composition vary widely according to the
plant origin. Besides natural sources, synthetic curcumin derived from petrochemlcals is also available in the Vietnamese
market at a much lower cost. In this study, we employed HPLC analysis in combination with '*C radioisotope analysis as an
accurate tool for composition assay and natural-synthetic origin determination of curcumin samples to evaluate their quality
and value. As a result, Natural curcuminoids samples contained of less than 84.21% w/w of curcumin I (compared to the total
curcumin L, IT and III), and its radioactivity in the range of 13.68 - 13.92 dpm/gC; while the synthetic curcumin samples were
constituted of only curcumin I, and the radioactivity values were lower than 5.38 dpm/gC. These results suggested an
advanced method for quality and origin control of curcumin samples in the market and will provide a useful guidance for
manufacturing healthcare products in Vietnam.

Keywords: Natural curcuminoid, Synthetic curcumin, Isotope analysis, Carbon-14, Natural-synthetic origin determination.

1. Pt van dé O OoH
Curcuminoid (thuong dugc goi la curcumin) O NS O
1a hoat chat tu nhién duoc chiét xuit tir dugc lidu HO OH
nghé vang (Curcuma longa L.) ¢6 nhiéu tic dung R! R?

Curcumin I: Rl, R2=OCH3
Curcumin II: R'=H, R>=OCH3
Curcumin III: Rl, R%=H

dugc ly nén dugce st dung rat rong rai trong dugc
pham, thyc phdm va my pham [1],[2]. Uédc tinh
thi truong curcumin sir dung hang nam trén toan

thé gidi dat 74,7 triéu USD trong nim 2021 va ¢
chiéu hudng ting 1én hang nim [3]. Trudc day,
chi c6 curcuminoid ty nhién dugc sir dung dé san
Xuét cac san phém, nhung hién nay, curcumin da
dugc téng hop bing phan tmg hoa hoc c¢é ban
trén thi truong [2].

Curcunin ty nhién 13 hén hop cua din xuit
diarylheptanoid dugc chiét xuit va tinh che tir
than ré cay ngh¢ (Curcuma longa L.), gdm c6
chu yeu ba hop chit (Hinh 1), gdm curcumin
(curcumin I), demethoxycurcumin (curcumin II)
va bis-desmethoxycurcumin (curcumin III).

Hinh 1. Cong thirc cAu tao cua cac curcumin I, II, I

. Curcumin tbng hop (sCUR) dugc san xuit
bang tong hop hoa hoc thuong chi cé curcumin I
cung mot so tap chat, khong c6 curcumin II va III
[2].[4]. Vé tac dung sinh hoc, cé nhirng bing
chitng cho thdy hoat tinh ctia nCUR (hdn hop 03
hop chét) vuot troi hon so véi sCUR trong nhiéu
nghién ctru [5],[6],[7]. Vi vay, nCUR dugc danh
gia cao hon va c6 gia ban cao hon, trén thi truong
hién nay nCUR c6 gia ban cao hon .8ap doi so voi
sCUR dugc nhap tir nudc ngoai ve. Do vay vige
phan biét glua nCUR va sCUR va kiém soat chat
lwong nguyén liéu curcumin 13 can thiét.
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Ph,a‘m tich sac ky nhu sac ky 16p mong (TLC)
hay sac ky 1ong hiéu ndng cao (HPLC) thi nCUR
c6 it nhat 03 hop chét curcumin trong khi sCUR
chi c6 mét chat. Tuy nhién, vi loi nhuén nén trén
thi truorng hién nay c6 nhiéu mAu curcumin dugc
ban co tron lan gura nCUR va sCUR thi chi dinh
tinh bang TLC va HPLC sé& khong phan biét duoc.
Dé giai quyét van dé trén, Dugc dien My (USP)
quy dinh nCUR phai | chira t6i thidu 95%
curcuminoid dwa trén khdi lugng kho, bao gom
curcumin (curcumln nH 70 - 80%,
demethoxycurcumin (curcumin II) 15 - 25% va
blsdemethoxycurcumln (curcumln ) 2,5 - 6,5%
[8]. Nhung néu tron 1dn sCUR véi nCUR bang ty
1€ hop ly thi phuorng phap cia Dugc dién My
cling khoéng giai quyet dugc, dic biét 1a cac
sCUR da dugc dua vao trong san pham cudi cung.

Thyc té thi Viét Nam chi san xuat dugc nCUR
(chiét xuét tir nghe) con nhap khau sCUR vé dé
ban tra tron voi nCUR va ding dé san xuét cac
san pham. Nhung dén nay chua c6 nghlen clru
xdc dinh nguon goc thanh phan cac miu nguyén
liéu curcumin va san pham chtra curcumin dugc
ban trén thi tru'O’ng Viét Nam. Nghién ctru nay
trinh bay két qua nghlen ciru xéac dinh nguon goc
tu nhién - tong hgp cua cdc miu nguyén liu
curcumm bing phuong phap phéan tich dong vi

"C két hop phan tich HPLC-PAD.

2. Nguyén li¢u va phuong phap nghién ciru

Nguyén li¢u

Héa chat, dung méi, chat chuan:

Cac dung moi dat yéu cau cap d) phan tich
(Merck), chat chudn curcumin I (= 98, Batch:
14832, Phytolab), curcumin II (> 95%, Batch
87929973, Phytolab), curcumin III (= 95%, Lot:
BCCC 8680 Sigma -Aldrich). Cac mau curcumin
thu thdp trén thi truéong gom: mau M1 -
curcuminoid ty nhién chudn thir cap (lot:
LRAC3389, Sigma -Aldrich); miu M2 -
curcumin t6ng hop (99% Bioprex labs - An bg);
mau M3 - curcumin ty nhién mua & Ha Noi; mau
M4, M9-M13 - curcumin mua tai Ha Nég mau
MS5, M6 - curcumin mua tai Nam Dinh; mau M7
- curcumin mua tai Bac Giang; mau M8 -
curcumin mua tai Bic Ninh; mau Ml14 -
curcumin mua tai Hai Phong, mau MI15 -
curcumin ty nhién nhém nghlen ctru tr chiét tach,
tinh ché tir than ré nghé vang thu tai Hai Duong.
Miu M16 - curcumin I ty nhién nhém ‘nghién clru
tach tir mau curcumin ty nhién M15 bing phuong
phap sic ky cot trong phong thi nghi¢m.

Thiét bi, dung cu: HPLC Shimadzu 20A (2020),
detector PDA dugc hiéu chuan (cua Vién Khoa hoc
va Cong nghé Viét Nam - Han Quoc). Thiét bi Task
Benzen Synthesisze (dung d€ tong hop benzen tir
nguon carbon tir mau curcumin), h¢ nhap nhay long
Quantulus GCT® 6220 (dung d¢ do phong xa B tu
mau benzen tong hop) cia Phong thi nghi¢m thuy
van dong vi - Vién Khoa hoc va Ky thuat hat nhan

da dugc hi¢u chuan theo yéu cau cua ISO/IEC
17025:2005 véi sai sO twong d6i cua gia tri do la
<5%, va d¢ nhay cua phep do la 0,0588 dpm/gC
dwgc xdc dinh_dwa trén mau chuan cé gid tri 19,36
dpm/gC va mau phong

Phwong phdp nghién ciru:

Phuwong phap phdn tich HPLC theo tai liéu
tham khao [8] [9]. Cu thé:

Mau thir sir dung cho thdm dinh phuong phap
1a mau M3.

Chudn bj dung dich thir: Cén 5 mg bot
curcumin cho vao binh nén 100ml, thém 50,0 ml
methanol, siéu 4m cho tan hét miu, loc qua mang
loc 0,45um, lwong miu tiém 10ul.

Chudn bi dung dich chuan: pha dung dich
chuén goc curcumin I, curcumin II, curcumin 111
trong methanol c¢é nong d¢ twong g 200 pg/ml.
Tt dung dich chuﬁn goc pha lodng thanh day cac
dung dich c6 nong d9 50 ug/ml' 25 pg/ml; 12,5
pg/ml; 10 pg/ml; 5 pg/ml; 2

Phuong phap phan tich dlnh tlnh dinh luong
cac curcumin dugc thuc hi¢n trén hé thong HPLC
ghép nbi véi detector SPD-M40 PDA, cot RP-
C18 YMC (25cm x 4,6 mm, 5 pm). Hé dung moi
pha dong acetonitril (CH;CN, A) va nudc chira
0,1% acid formic (B), chuong trinh gradient rira
2iai 40 - 50% (A) trong 0 - 30 phut, 50 - 65% (A)
trong 30 - 35 phat, 65 - 70% (A) trong 35- 42
phuat, 70% (A) trong 42 - 55 phat va 70 - 100%
(A) trong 55 - 60 phut. Téc d6 dong 1.0 mL/phiit.
Budc song hip thu 270 nm va 420 nm.

Mau nr tgo thém chuan curcumin (1, 1I, 11I):
Chuan bi mau ty tao tai 3 mirc nong do thap,
trung binh va cao so v&i nong d¢ dinh lugng
bang cach thém chinh xdc mot lugng chat chuan
curcumin I, II, III vao nén mau la mau thir chira
hoat chat. Tai moi mirc nong dg, thyc hién 03 lan
doc lap.

Tham dinh  phuong phap HPLC: Phuong phap
dugc danh gia theo huéng dan cia ICH [10] va
AOAC [11], dua trén céc chi tiéu do dac hi¢u, do
twong thich hé thong, tuyén tinh, d¢ lap lai, do
ding cua phuong phap.

Phuwong phap phan tich dong vi phéng xa '*C
(xdc dinh nguén géc carbon sinh hoc cia I1SO
16620) [12]:

Phuong phap phén tich '*C cia cac miu
curcumin dugc thyc hién theo cac budc nhu
Hinh 2.

14
Curcumin Benzen Xac dinh hoatdo C

Két lugn nguén gbe Xic dinh % C sinh hoc

mau curcumin

Hinh 2. So d6 phan tich '*C trong cc mau curcumin
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Chi tiét quy trinh xéc dinh ham hrong carbon nguon
gdc sinh hoc trong mau bao gom cac buocle]

Chudn bi mau do: Carbon trong mau phan tich
dugc chuyén thanh carbon & .dang benzen trén thiét
bi TASK BENZEN theo so @6 phan (g sau:

0, Li H,0 600°C
Curcumin _>C02 — L12C2 ——2> C2H2——m CGI_IG
Xt 801 al

100°C
Hinh 3. So d6 tong hgp benzen tir mau curcumin

Ban diu miu curcumin ¢ dang bt min dugc
d6t trong budng d6t voi oxy tinh khiét dé chuyén
toan by carbon thanh dang CO,. Sau d6 khi CO,
dugc cho phan g chira Li kim loai néng chay &
100°C dé tao thanh Li,C,. Tiép dén la thuy phan
Li,C, béng nudc cat tao thanh khi axetylen
(C;H,), cudi cing khi axetylen dugc chuyén
thanh benzen (C¢H¢) qua phan ung trime hoéa
axetylen (C,H,) trong sy c6 mit ciia chét xiic tic
sorbead ¢ 600°C. Sau phan umg benzen dugc
chung cat lay ra khdi thieét bi TASK BENZEN.

_Dung dich miu do duoc chuan bi gdm 3ml benzen
miu do tron clng voi 3x10%g 2,5-diphenyloxazole
(PPO) va 3x10° g [14, bis-2{(5-Phenyloxazolyl)-
benzene] (POPO) cung 0,5 ml toluen dua vao trong
hdp dung mau glong nhur mAu chuan.

Phan tich "'C trong mau benzen: Miu do
dugc dat vao khay do clia hé do nhap. nhdy long
phong thap Quantulus GCT® 6220. Tat ca lugng
dung dich trén dugc dung trong binh vial chuyén
dung lam bang vat liéu c6 hoat dd phong xa thap

Xac dinh hoat dg carbon phong Xa trong mau:
Tur nhu'ng s6 liéu thu dugc ta tién hanh tinh todn
xdc dinh hogt do phong xa cua cac mau dua trén
mau chudn véi diéu kién méu chudn va mau can
xdc dinh phai do trong ciing diéu kién nhu nhau.

Xdc dinh ham lwong carbon smh hoc: Tinh
toan ham lugng carbon c6 ngudn goc sinh hoc so
vai tong khoi luong mau, dua trén két qua dinh
lu(_mg C va h¢ so hiéu chinh theo cong thurc (1)
trong tiéu chudn ISO-16620-2: 2019 [12].

Xxg=——gxer —x 100 (1)
100

Trong do6:

xp la ham lugng carbon c6 ngudn géc sinh
hoc so véi khéi lugng mau.

€ acriviey 12 hoat do ciia *C ¢6 trong mau,
don vi dpm/gC.

REF: 1a h¢ s6 hiéu chinh cho gia tri 100%
carbon sinh hoc theo nam. Trong nghién ciru nay
gia tri REF dugc tham khao tir cong bd cua dai
hoc Groningen [13].

m: khdi lwgng miu phan tich, don vi gam.

Xdc dinh LOD cua phuong phdp: Pugc xac dinh
dua trén nguyén tic danh gia d¢ nhay cua phep do,

ntha 1a xac dinh hoat d6 phéng xa nhé nhat ma hé
thiét bi c6 kha nang phat hién dugc va tuan theo quy

thc 3V Ng v6i cong thirc xéc dinh nhur sau:

_3fm, 4 24J—
Trong do:
n¢ 12 toc 4 dém ciia phong
k¢ s6 lan dén phong

t 1a thoi gian moi lan dém

€ la hi¢u suat gh1 birc xa beta cua h¢ do xéc
dinh theo phep do cta ngudn phéng xa chuan.

3. Két qua va ban luin

Phén bigt curcumin tw nhién va tong hop
bdng phén tich HPLC

Phuorng phip HPLC duoc kiém tra d dic
hi¢u v6i dung mdi pha mau 14 MeOH, két qua
dung moi pha mau khong xuét hién pic tai thoi
gian luu cua curcumin I, II va II.

Tinh thich hop cua h¢ théng dugc khio sat
qua phén tich 6 miu hn h0'p chat curcumin (I, II
va III). Két qua cho thay d6 léch chuan tuong dbi
RSD (%) cua thoi gian luu va dién tich pic déu <
2%. Do do phuong phap dam béo tinh thich hop

Két qua phan tich HPLC cho thay trén sic ky
d6 cia dung dich chudn curcuminoid ty nhién:
thoi gian luu cua plC curcumin I, curcumin II,
curcumin III twong Ung tai 30, 49 phut, 28, 09
phut va 25,82 phut thoi gian lwu nay ciling trung
v6i thoi gian Iwu cla cac chat chudn curcumin I,
curcumin II, curcumin III (Hinh 4).

el ]\ A

C

L

Hinh 4. Séc ky d6 ctia mau curcumin tong hop (A) mau
curcumin ty nhién (B) va mau curcumin C (mau c6 chira
ddng thoi curcumin tw nhién va curcumin tong hop)

tyi-d!lliniai GG w

bo tuyen tinh va duong chuin cua phuorng
phap dugc xac dinh théng qua phén tich day cac
dung dich chudn curcumin (I I1, IIT) & 6 ndng do
khéc nhau Két qua duoc xac dlnh nhu Hinh 5,
gia tri R? ctia 3 chét phan tich déu > 0,995.

DUUNG CHUAN
i o e (mt)

'.

N =~

. ® - o = 0
g 04 (mpml)

Hinh 5. D thi biéu dién méi twong quan giita ndng do
Curcumin I (a), curcumin II (b), curcumin 111 () va dién tich pic
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Biing 1. Sai s tinh lai tir duong chuén.

Curcumin I Curcumin II | Curcumin III
Ctinh | B0 léch Ctinh | D0 léch C tinh | Do léch

C (ug/ ml) spic lal (% ) Spic lal (% ) C (ug/ ml) Spic lal (% )
200 30552076 ¢ 199,5 0,2 46855261 200 0 200 18177698 | 199,1 0,2
50 8001771 52 4.1 11656163 50 -0,4 50 4693240 | 51,7 -3,4

25 3873197 25 -0,2 5555193 24,4 3 25 2392292 | 26,5 -5,8
12,5 1889425 12 3,5 2892693 12,1 -3,3 12,5 1040190 | 11,6 6,9

10 1550674 9,8 1,5 2362482 10,5 -6,5 10 814148 9,2 8,5

5 706924 4,3 13,4 901291 4,3 11,3 5 387648 4.5 10,4

Dua theo két qua Hinh S, phuong trinh dudng
chuan cta curcumin I la y = 152792x + 59094,
curcumin I 13 y = 235005x - 144324; curcumin III
lay=91151x-11317. Trong d6 y la di¢n tich pic, x
1a nong d¢ cta curcumin I, II, IT phan tich. Nong d6
cua curcumin du'qc xac dinh dya trén phuong trinh
dudng chuan va dién tich pic do dugc.

b¢ lap lai duoc x4c dinh qua phan tich miu
M3: 6 lan lap lai, két qua cho thdy d6 léch chuin
tuong doi RSD (%), ham lugng cia curcumin I
(0,37%), curcumin II (0,42%), curcumin III
0,84%, v6i RSD (%) < 2%.

LOD dugc xac dinh tai ndng 6 ma & d6 chiéu

cao_cua pic hoat chit gip khoang 3 lan so véi do
nhiéu duong nén. Pha lodng dung dich chuan
curcumin I 17,9 pg/ml, curcumin II 15,44 pg/ml
va curcumin I 10,42 pg/ml va tién hanh sac ky
két qua thu dugc LOD Ia 0,0358 pg/ml ddi voi
curcumin I, 0,00772 pg/ml v6i curcumin II va
0,0016 pg/ml véi curcumin I11.

D ding dugc xéc dinh qua phan tich miu M3
thém chuan curcumin (I IT va III) & cac muc
nong do thap, trung binh va cao, Két qua cho
thdy ham lwong thu hdi caa cac chit curcumin (I,
11, III) tir 99-102%, véi RDS (%) < 2%. Phuong
phap dam bao d¢ dung.

Bing 2. Két qua danh gia d6 thu hdi curcumin (I, I1, va III)

Micnéngdo | Chitchuin | LGOS | (ORI | Luongtimisiugim) | % Thuhdi-RSD(%)
Cur [ 28,56+ 0,34 6,80 35,65+0,56 100, 313540 643
Mutc thap Cur I 11,5040,12 3,29 15,03+0,12 101, 584i6047
Cur Il 14,89+0,25 398 19,19+ 0,43 TOT67+ 0,92
Curl 42,38+0,19 28,53 70,50+ 0,15 9942 e
Miks g Curll 17,11 £0,07 12,17 29,34+0,20 100, 18452046
Cur Il 22,36+ 0,07 1527 37,51 £0,48 99,68 i91 0
Curl 56,16 +0,45 52,34 109,72+ 091 101, 124%40 44
Mitc cao Cur II 22,55+0,12 21,68 44,16 +031 9982 1043
Cur III 28,69+ 0,64 28,47 57,33£0,17 lm%18§085

Trong USP-43, curcuminoid dugc phan tich
ham lugng céc curcumin (I, II va III) trén h¢
thong HPLC, cét phan tach C-18 véi hé dung
moi pha dong THF/nu6c chira acid citric. Do
dung moi pha dong trén it pho bién so véi dung
moi thong thuong ACN nén ching t6i lya chon
xdy dung phuong phap dinh lugng curcuminoid
trén hé thong HPLC véi hé dung moi pha dong
acetonitril (CH;CN, A) va nudce chira 0,1% acid
formic (B), Phu'orng phép nay c6 thoi gian phan
tich nhanh, gié tri thu hdi tét.

Phan tich ham lu'o*ng cac curcumin (I, II, III)
ddi véi miu curcumln tu nhién, curcumin tong
hop va mét s6 mau curcumin mua trén thi truong.
Két qua dugc trinh bay trong Bang 2.

T két qua phan tich HPLC nhan thay Miu
chuén M1-curcuminoid ty nhién, c6 ddy di 3 pic
curcumin |, curcumin II, curcumin III véi ham
lugng curcumin 79,64%, curcumin II 16,19% va
curcumin III 2,57%, két qua nay phu hop véi mo
ta cua dugce dlen My USP-43.

Mau curcumin [ tong horp (M2) chi c6 1 pic
duy nhit 1a curcumin I voi ham lugng 99,01%.
So sanh véi USP-43, thi mau nay khong dat yeu
cau do khéng co hoac ham lugng curcumin II va
curcumin III nh6 hon tiéu chuan.

Két qua phan tich thanh phan miu curcumin
con dugce su dung dé nhan b1et sy c6 mat cua
curcumin I tong hop trong mau phan tich va két
qua dugc chira & Bang 2 va Hinh 4.
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Thanh phan miu curcuminoid

-

Ham leong (%)
os¥esesagsE

M1 M2 M3 M4 M5 M6 M7 M8 M9 MI10 M1l Mi2 M13 M14 M15 M16

A CurcuminI(%) ® Curcuminll(%) ® Curcumin Il (%)

Hinh 6. Két qua phan tich HPLC c4c miu curcumin nghién
ctru. Chém tam gidc cho biét ty 1¢ curcumin I trén tong
curcumin L T, III, chim vuéng biéu thi gi tri ty 1& curcumin
11 trén téng curcumin I, I, 11T, chdm tron biéu thi gia tri

curcumin 111 trén téng curcumin I, II, IIL

Theo d6 curcumin I tong hgp dugc xac dinh
c6 mit trong mau phén tich bﬁng phuong phap
HPLC khi ty 1¢ curcumin I trén tong so curcumin
(I, 11, va III) dugc tim thay 1a > 84,21% (84,21%
la gié tri max curcumin I/ (tong curcumin I, II,
III) theo USP-43)

Phin bi¢t curcumin tw nhién va tong hgp
bdng két hop phan tich HPLC phan tich dong vi
carbon " C

_Pé xac dinh ngudn gbc tir nhién - tong hop cia
miu curcumin trén thi truong Viét Nam nhoém
nghién clru da str dung phuong phép phan tich ham
lrong carbon sinh hoc theo tiéu chuan ISO -16620
da dugc trinh bay & phén phuong phéap nghién ciru
[12]. Két qua phan tich ham lugng carbon sinh hoc
cac mau trén thi truong dugc trinh bay & Bang 3.

Bing 3. Phan biét ngudn gdc tyu nhién va tong hop m'flu curcumin bing phan tich HPLC va phén tich ddng vi carbon '

% Phwong phap phin tich .
Mau HPLC (USP 43) Pong vi carbon 'C
Tong Tyle Mau co kha, Carbon | Mauco
Cur Cur ham curcumin | nang dugc bo Hoat do Sirth thanh
Cur I (%) 11 il luqn% 1/ Ton sung hon hoc
(%) (%) | Cur L1, | Curl, curcumin [ F (ty) tong
I (% 111 (%) tong hop (*) ¢ *)
Mi 79,64 16,19 1 2,57 98,40 80,74 - 13,92 £0,05 100 -
M2 99,01 - - 99,01 100,00 Co 5,28 £0,05 38,9 Co
M3 77,25 14371 2 3% 94,17 82,03 - 13,92°£70.05 100 -
M4 87,87 805 11,44 97,36 90,25 Co 9,78 £0,05 71,2 Co
M5 91,88 5,02 10,72 97,62 941 Co 9,30 £ 0,05 66,7 Co
M6 79,50 14,80 2,38 96,68 82,23 - 13,80 + 0,05 100 -
M7 76,80 17,10 2,70 96,60 79,50 - 13,80 £ 0,05 100 -
Mg 78,20 15,20 251 95,90 81,53 - 13,68 £ 0,05 100 -
M9 99 20 - - 99,20 100,0 Co 5,38 £0,05 39.8 Co
MI10 78,42 15,151 248 96,05 81,65 - 13,92 £0.05 100 -
MI1 78,70 15,10 7 2571 96,31 81,71 - 13,74 £0,05 100 -
M12 78,68 1535172 57 96,48 81,55 - 13,86 £ 0,05 100 -
Mi3 78,58 14,88 2,48 95,94 81,90 - 13,68 £ 0,05 100 -
Mi4 77,88 14,95 250 95,31 81,71 - 13,98 £ 0,05 100 -
MI5 78,50 15,80 2,58 96,88 81,02 - 13,92 £0,05 100 -
MIi6 98,6 - 98,6 100,0 13,92 £0,05 100 -

Cur: curcumin; Curcumm 1 tong hop dwoc xdc dinh c6 mét trong mdu phan tich bang phuong phdp HPLC khi ty ¢
curcumin trén tong sé curcumtnozds dwge tim thdy la hon > 84,21% (USP - 43 ); ** Thanh phan curcumin I téng hop c6
trong mau phan tich dwgc xdc dinh khi ham lugng carbon sinh hoc < 100%.

LOD cua phép do hoat d phong xa carbon-14
12 0,0588 dpm/gC (twong trng véi gia tri do cua
mau chira 4,3% carbon sinh hoc) dugc xac dinh
dua trén mau chuin co gia tri 19,36 dpm/gC va
mau phong benzen khong phong xa thu duogc tir
viéc tong horp benzen tir cdc mau da voi tudi
devon suu tip tai khu vuc Ninh Binh. Két qua
xac dinh LOD duoc trinh bay & Bang 4.

Bing 4. Két qua xac dinh LOD cua phuong phap

Don vi
So6 dém mau chuan Nst 35,13 Cpm
Khoi lwong mau chuan Mstd 2,63 G
Gid tri thuc cua mau chuan @ Real 19,36 | dpm/g
Hiéu sudt ghi e 0,69
So dem phong k@ 0,274 cpm
S6 vong ldp dém phong Kp 30 vong
Thoi gian moi lan déem T 100 phut
D6 nhay thiét bj Amin | 0,0588 | dpm/g

Phuorng phap nay xac dinh dugc miu
chira tir 4,3% carbon sinh hoc dén mau chira
100% carbon sinh hoc twong Ung véi mau
chaa tir 4,3 - 100% curcumin ty nhién.
Tuong 1’mg véi curcumin t6ng hop tr 95,7 -
0%. Nhu vay, phuong phap nay xac dmh ty
1¢ curcumin tong hgp trong mau gian tiep
thong qua phép dinh lugng curcumin tu
nhién (VO’l qui uéc téng luong curcumin ty
nhién va tong hop la 100%).

Két qua phan tich cdc mau curcumin (Bang 3)
cho thiy, miu chuan curcuminoid tir nguon goc
ty nhién (M1) c6 ham hang carbon sinh hgc
100% phu hop v6i yéu cau cia ISO-16620. Mau
curcumin ty nhién M15, M16 dugc nhém chuin
bi bing cach chiét xuét va tinh che cling c6 ham
1u0’ng carbon sinh hoc 100%. Mau mua tai thi
truong (M4 va M5), ham lwong carbon smh hoc
1a 71,2% va 66,7% chi ra sy c6 mit dong thoi

Tap chi Dwgc li¢u, tap 28, so 1/2023

7




curcumin tong hop va curcuminoid ty nhién
trong mau phan tich. :
Hoat d phong xa mau curcumin I tinh khiét
tach tir tu nhién (M16) 1a 13,92 dpm/gC va mau
curcumin I tinh khiét tong hgp (M2) c6 hoat do
phéng xa 1a 5,28 dpm/gC thap hon rat nhi€u so
v6i gia tri hoat d¢ phong xa cia mau M16. Nhu
vay phuong phap phan tich déng vi carbon '‘C
phan biét dugc nguon goc tuy nhién, tong hop
cia 2 mau nay. Trong khi phuong phap phin
tich HPLC khong chi ra dugc dugc ngudn goc
tu nhién cua mau M16 khi so sanh voi USP - 43
(mau khong dat yéu cau do khong c6 hoac ham
lugng curcumin II va curcumin III nhé hon quy
dinh). p )
So sanh két qua phan tich trén véi tiéu chuan
carbon tur nhién trong USP- 43: mau (M1) phu
hop vdi két qua phan tich carbon sinh hoc; mau
M15 tir nguon ty nhién, dugc nhém nghién ciru
chiét xuat, dat theo ca 2 phuong phap phén tich
(USP- 43 va "C). Véi hoat d6 phong xa do dugc
trong khoang 13,68 - 13,92 dpm/gC thi mau phan
tich M1, M3, M6-M8, M10-M16 c6 chira 100%
carbon sinh hoc dugc xic dinh 1a cic mau
curcuminoid ty nhién [12]. Cac mau curcumin I
tong hop (M2, M9) c6 hoat d§ phong xa thap <
5,38 dmp/g déu cho don pic trén sic ky do
HPLC. Mau mua trén thi trudong M4 va M5 co
ham lugng carbon sinh hoc 1a 71,2% va 66,7%
chi ra sy c6 mat dong thoi curcumin tong hop va
curcumin ty nhién trong mau phan tich. .
Trén _thi truong Viét Nam c6 xuat hi¢n dong
thoi mau curcumin ty nhién (100%), mau
curcumin tong hgp 100% va ca cac mau
curcumin ty nhién tron curcumin tong hop. Neu
chi dung phuong phap HPLC (USP - 43) c6 the
xac dinh dugc ham luong curcumin, ty 1€ gitra
cac curcumin trong hon hop nhung khong xac
dinh dugc nguon goc tu nhién hay tong hop cua

mau curcumin bij tron 14n, mAu curmin I tach tir
tu nhién §M16). Dung phuong phép phén tich
phong xa C ¢6 thé xdc dinh dugc ngudn goc tu
nhién - tong hgp cua mau curcumin nhung khong
xac dinh dugc thanh phan va ham lugng cua tirng
loai curcumin I, I, III trong mau. Khi két hgp hai
phuong phép trén s€ cho bi€t dugc ngudn goc cua
curcumin (ty nhién - tong hop), dong thoi xéc
dinh dugc ty 1€ cac curcumin c6 trong mau phin
tich. Két hgp hai Phuong phip niay cé thé ap
dung dé kiém tra ngudén goc curcumin va danh
gia chat lugng curcumin va cac san pham c6 chira
curcumin trén thi truong.

4. Két ludn

Mau curcuminoid tir ty nhién c6 ham luong
curcumin I < 84,21% (so véi tong curcumin I, II,
IIT), dong thoi cé hoat 4§ phong xa trong khoéng
13,68 -13,92 dpm/gC, cOn mau curcumin tong
hop ¢6 ham lugng curcumin I 1a 100% (so véi
tong curcumin I, II, III) va cé hoat d§ phong xa
thap < 5,38 dmp/gC. Trén thi truong cling xuat
hién mau tron curcumin tong hgp vao
curcuminoid tyr nhién véi ¢6 ham lugng curcumin
I (so véi tong curcumin I, II, III) 1a 90,2% va
94,1% voi hoat d6 phong xa carbon '“C twong
trng 12 9,78 va 9,30 dmp/gC.

Viéc két hop giita 2 phuong phdp phén tich
phén tich HPLC véi phén tich dong vi carbon l‘fC
dd mo ra mot huéng méi trong phan biét ngudn
goc tu nhién hay tong hop clia cdc mau curcumin
dong thoi xac dinh duoc ty 1€ cdc curcumin c6
trong mau phan tich. Phuong phép nay c6 thé ap
dung dé kiém tra nguon goc curcumin va danh
gia chat lwgng curcumin va cac san pham c6 chira
curcumin trén thi truong.

Loi cdm on: Nghién ciru duoc tai trg boi B Khoa
hoc va Cong nghé thong qua Nhiém vu cd'p Bo, Ma so:
01.2020M002.
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